v-The proper treatment of multiple and incidental aneurysms remains controversial because the long-term result of different modes of management is unclear. This report evaluates the long-term outcome (follow-up period averaged 7.7 years) in 182 patients with multiple aneurysms who suffered a subarachnoid hemorrhage (SAH) to document the incidence of late bleeding. Of the 182 patients, 132 were treated by bed rest and 50 by surgery (craniotomy) directed at only the ruptured aneurysm. Seventy of the patients with bed rest were alive after 6 months. Twenty-one of these conservatively treated patients (30%) suffered a late hemorrhage, which is equal to the previously reported average yearly rebleed rate (3%) with a single aneurysm of the anterior circulation. There was no evidence that a previously intact aneurysm had ruptured in SAH patients treated with bed rest, indicating that late hemorrhage was due to rerupture from the original aneurysm. Patients who were hypertensive and who had a large aneurysm had an increased risk of late rehemorrhage. A linear discriminant analysis was developed to predict late rebleeding. The fate of intact aneurysms was evaluated by following patients with multiple aneurysms treated by craniotomy directed only at the ruptured aneurysm. Of the 50 craniotomy patients, 38 were alive after 6 months. In this group, the minimal risk of rupture of an intact aneurysm is approximately 1% per year. The presence of hypertension increased the risk of late hemorrhage. In conclusion, patients with multiple untreated aneurysms managed by bed rest have a late rehemorrhage rate equal to that observed in patients with a single cerebral aneurysm: the data indicate that rupture of intact aneurysms is not insignificant.
T HE proper treatment of multiple aneurysms remains controversial because the long-term evaluation of these lesions is unclear. The therapeutic dilemma challenging the neurosurgeon is whether or not to treat the unruptured aneurysms. Previous studies on multiple aneurysms have been concentrated, in general, on the short-term outcome of patients treated either by surgical or conservative means. 3-5"7"~2"1a-~7"19" 21-24,27in contrast, the present study was designed to evaluate the long-term outcome and to document the incidence of late bleeding. We were interested in answering the following two questions: 1) Is the patient with multiple aneurysms at increased risk of suffering a late rehemorrhage? 2) In patients with multiple aneurysms, what is the risk and rate of rupture of intact aneurysms?
In order to answer these questions, we studied two groups of patients with subarachnoid hemorrhage (SAH) who demonstrated multiple aneurysms on arteriography. Group 1, consisting of 132 patients, was treated by bed rest alone. Group 2 included 50 patients who were treated by craniotomy, with surgery directed only at the ruptured aneurysm. These two groups were conservatively treated  132  70  68  64  59  54  50  49  42  39  31  surgically treated  50  38  37  36  33  28  23  16  13  11  11   TABLE 3 Reason Jbr patient loss in first decade* * Ten conservatively treated patients and 11 surgically treated patients are still being followed through the first 10 years after diagnosis.
not randomized and, therefore, they must be compared with caution. However, by studying the long-term outcome of Group 1, the conservatively treated patients, we should be able to answer whether patients with multiple aneurysms are at increased risk of suffering a late hemorrhage, and from Group 2, the surgically treated population, we should be able to determine the risk and rate of rupture of intact aneurysms in the multiple-aneurysm patient.
Clinical Material and Methods

Patient Population
All 182 patients were admitted to either Atkinson Morley's Hospital, Wimbledon, England, or National Hospital, Queen's Square, London, England, following SAH. The short-term course (up to 6 months) of many of these 182 patients has been described previously. 12 All patients had multiple cerebral aneuo, sms documented by arteriography and/or postmortem examination. The majority of patients were judged to be in no danger of dying from their initial bleeding episode (Category B of McKissock and Walsht~). The original population of 182 patients were treated by two different modes of therapy: bed rest for 6 weeks (132 patients), or craniotomy with direct attack on only the ruptured aneurysm (50 patients).
At the end of 6 months, 108 patients remained alive, 70 following treatment by conservative means, and 38 following craniotomy (Table 1) . These 108 patients were followed yearly by correspondence with the patient, the referring physician, or both. Many were seen in subsequent follow-up examination. Hospital charts of all &month survivors, as well as subsequent examination and correspondence, were studied during the preparation of this report. Table 2 shows the number of patients followed consecutively in successive years for the first decade. Overall length of the follow-up period ranged from as little as 6 months to as long as 21 years, with a mean of 7.5 years in the conservatively treated patients and 8.1 years in the surgically treated patients. Table 3 documents the reason for patient loss during the first 10 years. In the case of nonfatal late hemorrhage, the follow-up study was terminated after 6 months. During the first decade, six patients treated with bed rest (8.6%) and two surgically treated patients (5.3%) were lost to follow-up review.
Proof of rebleeding was divided into three categories as described previously: 3~'32 1) absolute proofofrebleeding was established by postmortem examination or a compatible clinical history plus arteriography or lumbar puncture, or both; 2) probable proof of rebleeding required a clinical history of stiff neck, headache, and loss of consciousness or neurological impairment in keeping with the previously demonstrated aneurysm (sudden death in a few younger patients unsubstantiated by postmortem examination was also considered in this category); 3) possible proof of rebleeding required two of these four clinical features or a statement by the referring physician as to the cause of death.
Analysis oJ" Data
We studied multiple variables in the patients surviv- * All values = mean __+ standard error of the mean. SAH = subarachnoid hemorrhage: PCoA = posterior communicating artery; ACoA = anterior communicating artery; MCA = middle cerebral artery; VBA = vertebral basilar artery. ing more than 6 months to determine if those who experienced late rebleeding episodes had any distinguishing characteristics. Variables recorded at the time of hospitalization were: age, sex, systolic and diastolic blood pressures on admission, history of previous hypertension, average blood pressure during hospitalization, neurological state on admission (rated 1 to 5 in a m a n n e r similar to Nishioka's classificationS8), interval from original hemorrhage to hospital admission, pre- Table 4 . Blood pressure recordings were obtained from the hospital report on vital signs, and average measurements were calculated for each patient. Arteriographic characteristics were assessed as described previously. 32 In summary, the aneurysm was classified as small (_< 5 mm), m e d i u m (6 to 10 mm), or large (> 10 mm), depending on the largest measurable diameter. The presence of spasm and clot were rated as none, possible, or definite. Initial identification of which of the aneurysms had ruptured was dependent on multiple factors, including history and clinical signs, the presence of spasm and clot, size of the aneurysms on arteriography, and electroencephalogic abnormalities. Utilizing these factors in m a n y of these same patients, previous studies by Richardson and his colleagues L2'2"35 allowed accurate identification of the bleeding site in 70% to 96% of patients. Mean values and standard deviations were obtained for all initial variables, and the significance of differences between the means was evaluated by Student's t-test. While the use of nominal variables (such as sex) theoretically does vary from the assumptions of the t-test, separate non-parametric evaluation revealed little loss of statistical power. In separating patients into those who rebled late and those who remained free of late hemorrhage, we computed discriminant function analysis 6 similar to that utilized for patients with posterior communicating 26 and anterior communicating artery aneurysms 2~ during the first 6 months and during long-term follow-up review. 3~33
Definitions
Late rebleeding is defined as an SAH associated with a previously ruptured aneurysm which occurs more than 6 months after the initial bleeding episode. 3~' 32 Unrelated deaths were those attributed to causes other than SAH.
To calculate a yearly rebleed rate, only patients who had not rebled and were alive at the beginning of each year were considered at risk. The yearly rebleed rate thus was obtained as follows : 32 Yearly rebleed rate = number of patients rebleeding during year • 100 number of patients alive at beginning of year
Results
Conservatively Treated Patients
Incidence of Late Hemorrhage. Of 70 survivors at 6 months, 21 (30%) patients went on to have a subsequent late hemorrhage. Eighteen patients had their late bleed within the first decade. Symptom-free intervals of more than 10 years were noted in three patients: one each rebled during the 1 lth, 14th, and 17th year after the first SAH. Proof of late bleeding for these 21 patients was characterized as follows: 12 patients had absolute proof of bleeding, seven patients had probable proof of bleeding, and two patients had possible proof of bleeding. Figure 1 illustrates the long-term outcome in all 70 Group 1 survivors alive at 6 months and highlights those patients who suffered a late hemorrhage.
Source of Late Bleeding. In the 21 conservatively treated patients who suffered a late hemorrhage, there was no evidence that an intact aneurysm was responsible for the late bleeding episode. Twelve of these 21 patients had either autopsy or angiographic confirmation that the site of the late hemorrhage was the original bleeding aneurysm. Moreover, in the remaining nine patients having probable or possible proof of rebleeding, there were no suggestions that one of the previously unruptured aneurysms had bled. Therefore, we would conclude that late hemorrhage in the conservatively managed patients is late rehemorrhage from the original aneurysm.
Mortality Rate. Of 21 patients suffering a late rehemorrhage, 14 (67%) died. Of the seven survivors, three were severely incapacitated when evaluated 6 months after their late rehemorrhage.
Nine patients died unrelated deaths, eight during the first decade. The causes of death were: cardiac (two patients), pulmonary (two patients), and ischemic nonhemorrhagic cerebrovascular disease (one patient). In addition, four patients died from unknown causes, and neither the patients' families nor their local physician had information as to the cause of death. Conceivably some of these four patients may have died as a result of a late rebleeding episode (see discussion of rebleed rates, below).
The overall death rate (unrelated deaths plus deaths from late rebleeding) was then calculated and compared to the expected mortality rate for a similar population matched with regard to age and sex. 28 A statistical difference at 5 and 10 years was evident (Fig. 2) , but was no different from the survival figures for patients with a single ruptured aneurysm. 32 ' 33 Rebleed Rates. Total (fatal and nonfatal) yearly rebleeding rates were calculated for the first decade (Table 5) . Three levels were developed by altering the consideration of the six patients lost to follow-up review and the four patients assumed to have died unrelated deaths but of unknown causes: 1) the lowest level, in which the patients lost to follow-up review are considered alive for the entire l0 years: 2) an intermediate level, in which the patients lost to follow-up review are considered dead from unrelated causes; and 3) the highest level, in which the patients lost to follow-up review and the patients dying of unknown causes are considered to have rebled in the year they were lost or died.
Obviously, the actual rate must fall somewhere within these boundaries. Figure 3 illustrates these three different levels of rebleeding. The average yearly total (fatal and nonfatal) rebleed rate is approximately 3% to 5% per year during the first decade (Table 5 and Fig. 3) .
Characteristics of Late Rebleeding. All survivors at 6 months in Group 1 (treated with bed rest) were then divided into two groups: late rebleeders (21 patients) and those who did not rebleed (49 patients). The mean values obtained on initial admission and analysis of their variance for these two groups are presented in Table 6 . The average patient who had a late rebleed was 4 years older than the patient who did not. Both systolic and diastolic blood pressure in the late rebleeding patient were significantly elevated on admission as compared to those patients who did not suffer a late rebleeding episode. The difference in diastolic pressure was more significant (p < 0.03) than systolic pressure (p < 0.08). It is of interest that differences in blood pressure between the two groups were only apparent on admission and that the averaged blood pressure values, reflecting the total hospital course, were similar in the two groups. The size of the bleeding aneurysm on original admission also differed significantly (p < 0.05) between the patients who did not have a late rebleed and those who did (Tables 6 and 7 ). The late rebleeding population included a significantly greater proportion (42.9 %) with a large aneurysm, whereas of those without late rebleeding the proportion who had a large aneurysm was only 24.5 %. In contrast, only one of the 21 patients with late rebleeding had a small aneurysm, whereas 12 of 49 symptom-free patients had an aneurysm of less than 5 mm, as judged by the initial angiogram (Table 7) .
We also analyzed the size of the second largest aneurysm, which unlike the aneurysms analyzed in Table 7 , was judged not to have ruptured. A random distribution of size of the intact aneurysm was observed for both the patients without a late rebleed and those who suffered a late hemorrhage.
We next considered what factors characterized the late rebleeders as compared to those patients who remained symptom-free. A discriminant analysis was developed in an attempt to separate the two populations and predict which patient was at greatest risk of suffering a late hemorrhage. The parameters utilized were diastolic blood pressure and size of the ruptured aneurysm. Inclusion of other variables listed in Table 6 
The mean discriminant scores for the late rebleeders (21 patients) was 28.9 ___ 1.3 (standard error of the mean), with a range from 17 to 41; in contrast, the mean discriminant score of the patients without a late rebleed was 23.4 ___ 1.1, which differed significantly (p < 0.05). Discriminant scores for the symptom-free patients ranged from 5 to 41. If the discriminant score is less than 20, the patient is almost certain (85%) to remain symptom-free (Fig. 4) . In contrast, if the discriminant score is more than 35, then the patient has a FIG. 3. Percentage of conservatively managed patients who rebled each year. Six patients (8.6%) were lost to follow-up review (LFU) by the 10th year. Lowest limit assumes that patients LFU are alive; the intermediate level assumes the patients LFU have died "natural" deaths (that is, unrelated to subarachnoid hemorrhage); and the highest level assumes that the patients LFU and the four patients dying of unknown deaths (unk. ND) rebled in the year they were lost. Average rebleed rates per decade for each group are also illustrated.
70% chance of suffering a late rebleed (Fig. 4) . Scores lying between these two values allow a less certain prediction, but, in general, the higher the discriminant score, the greater the likelihood for a late rehemorrhage. The overall misclassification rate has been calculated to be 24% for incorrectly predicting the lack of late rebleeding.
Sttrgically Treated Patients
At 6 months, 45 patients subject to craniotomy were alive. As originally planned, surgery was to be directed at only the bleeding aneurysm, and consisted of either clipping (17 patients) or wrapping (28 patients). However, review of the operative records of these 45 survivors revealed that more extensive surgery was performed in six patients: two patients had more than one aneurysm directly treated, and five subsequently underwent c o m m o n carotid artery ligation, usually for a contralateral posterior cerebral aneurysm. In addition, in one patient the location of the ruptured aneurysm was misjudged and an unruptured aneurysm was wrapped. These seven patients were consequently excluded from the long-term follow-up review of the surgical group because an intact aneurysm had been disturbed. Thus, there remained 38 patients in whom the naturally occurring rate and risk of rupture of intact aneurysms could be studied.
Incidence of Late Hemorrhage. Of 38 patients sur-
viving at 6 months, 10 patients had a subsequent late hemorrhage; nine had their late hemorrhage within the first decade after the original SAH. However, only three of these 10 patients, or 7.8% of the 38 6-month survivors, were proven to have bled from an intact aneurysm. Figure 5 illustrates the long-term outcome in all 38 survivors at 6 months.
Source o f Late Rebleeding. Of the 10 patients suffering a late hemorrhage, two patients rebled from the original aneurysm at 3 and 4 years after their initial SAH. In one patient the aneurysm was clipped, and in the other it was wrapped. These two patients were treated in the era before the operative microscope, and represent failures of surgery; they both suffered late rehemorrhage.
Three of the remaining eight patients definitely bled from a previously intact aneurysm as proven by postmortem examination. Moreover, the autopsies also in- dicated that the original bleeding aneurysm had not reruptured and was successfully treated (in two patients by clipping, and in one by wrapping). Hemorrhages occurred 2, 4, and 4.5 years after the original bleeding episode and surgery. There remained five patients (two treated by clipping, three by wrapping) in whom a late hemorrhage was judged to have probably occurred. The late SAH took place at 2, 3, 6, 6, and 12 years after the first bleed. However, the site of hemorrhage in these five patients could not be documented, and consequently uncertainty exists whether bleeding in these patients represents rehemorrhage from the original aneurysm or new hemorrhage from an intact aneurysm.
MortaliO, Rate. Nine of 10 patients who experienced a subsequent SAH in the surgically treated group died. The sole survivor was a patient who rebled from a partially clipped anterior communicating artery aneurysm. Eight patients died unrelated deaths, seven during the first decade after their first bleed. Four died from cardiovascular causes, two from cancer, and one from an intracerebral hemorrhage unrelated to aneurysm rupture. In an additional patient, the exact cause of death could not be documented. 
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Bleeding Rate of Intact Aneurysms. To calculate the yearly risk of rupture of intact aneurysms, we considered only the 38 patients in whom the original ruptured aneurysm was the sole subject of the direct surgical attack. Table 8 indicates the yearly late bleeding rates for the first decade after the first bleed, taking into account only the three patients absolutely proven to have rupture of an intact aneurysm. The total rate of rebleeding during the first decade was 9.8% or approximately 1.0% per year, one-third of the late rehemorrhage rate observed in the conservatively managed patients.
A higher limit for rebleeding could be calculated by speculating that three (60%) of the five patients having only probable late bleeding episodes and unknown sites of hemorrhage may have had rupture of an intact aneurysm. The remaining two patients could be assumed to have rebled from the originally ruptured aneurysm, paralleling the distribution in known site of bleeding observed in the studied population (two (40%) of five patients rebleeding from an originally ruptured aneurysm, and the remaining three patients (60%) bleeding from an intact aneurysm). Calculations based on these assumptions would more than double the observed (9.8%) total bleed rate for the first decade to 22.2% and yield a 2.2% average yearly bleeding rate, slightly less than half of the highest rate of rebleeding calculated for the conservatively managed patients (Table 8) .
Characteristics of Late Rebleeding. We separated the patients who suffered a late hemorrhage from those who remained symptom-free and compared admission values in each group, in an attempt to more adequately define the two populations. Initially we compared all patients suffering a late hemorrhage, and subsequently, only those proven to have rupture of an intact aneurysm. Because of the small numbers involved and the mixed etiologies of the late hemorrhages (previously ruptured aneurysms, intact aneurysms, and unknown sites), there were unmeasurable differences between the late-hemorrhage patient and the symptom-free patient in all areas except systolic blood pressure (p < 0.03). The patients suffering a late hemorrhage, whether from a previously ruptured aneurysm, intact aneurysm, or unknown site, had a significantly higher systolic blood * Low rate includes three patients proven to have bled from an intact aneurysm. High rate assumes that 60% of the five patients who bled from an unknown site actually bled from an intact aneurysm in Years 3 to 4 in two patients and 6 to 7 in one.
t See text for explanation.
pressure on admission to the hospital than the patients without hemorrhage.
Size of Aneurysm. We were unable to find an association between aneurysm size and late bleeding. We studied the relationship between late bleeding and the size of the aneurysm which had originally bled, as well as the size of the next largest but intact aneurysm. In those patients who were proven to have bled from an intact aneurysm (three patients) or from an undetermined site (five patients), there was no evidence on arteriography performed at original admission that larger aneurysms predominated in the unruptured aneurysm group. For example, the intact aneurysm was small in four patients and medium-sized in four patients. Undoubtedly, the small population size limited the statistical validity of our analysis. Consequently, no valid conclusions are possible concerning the size of the second aneurysm and the propensity for intact aneurysms to rupture.
Discussion
The proper treatment of patients suffering an SAH and having multiple aneurysms requires a clear definition of the natural history. The present study was designed to clarify two aspects of the long-term outcome: 1) Are conservatively managed patients with multiple aneurysms at increased risk of suffering a late hemorrhage as compared to patients with a single ruptured aneurysm? 2) What is the risk and rate of rupture of the intact aneurysms in patients with multiple aneurysms?
In answer to the first question, the results of the present study indicate that the late rebleed rate is 3% to 5% per year during the first decade after the first SAH in patients with multiple aneurysms treated by conservative therapy. Overall, 30% of patients suffered a late rebleeding episode. In an earlier study of 364 patients with a single ruptured anterior or posterior communicating artery aneurysm, 3~' 3-" we found a rate of late rehemorrhage of 3% to 5% per year for the first 10 years and this rate persisted into the second decade. These single-aneurysm patients were followed for an average of 8.4 years, similar to the follow-up period in the present study. Overall, 29% of the patients harboring a single aneurysm had a late rehemorrhage, 3~' 32 similar to the 30% figure obtained from the present study. Thus, the SAH patient with multiple aneurysms who is managed conservatively is at no greater risk of suffering a late hemorrhage than the patient with a single aneurysm which has ruptured.
Our initial observation 3~32 of an approximate 3% average yearly late rebleeding rate was subsequently confirmed by Kaste and Troupp ~ and Henderson, et al., ~~ but is at slight variance with the work of Phillips~ et al., ~-~ who studied the pattern of SAH in a Minnesota community. Phillips, et al., 2~ found a 1.5% per year rebleeding rate, but their population for long-term follow-up review consisted of only 50 patients. Moreover, 10 of these 50 patients had negative angiograms and none of these 10 patients suffered a late hemorrhage. Inclusion of these non-aneurysm patients, whose natural history may differ from the aneurysm patients, may account for the lower rate of late rebleeding in their study.
The present data do not support the contention that subsequent hemorrhages are due to rupture of previously intact aneurysms in the population treated with bed rest. We were unable to find evidence in our conservatively treated patients that any aneurysm but the original ruptured aneurysm was the site of subsequent hemorrhages. Thus, late bleeding in the conservatively managed multiple-aneurysm patient represents late rehemorrhage. Moreover, the identical late bleeding rates observed in patients with single and multiple aneurysms support this contention. The aneurysm that originally ruptured may therefore be thought of as the weakest link in a chain, and destined to be the site of any subsequent hemorrhages in the conservatively managed patient.
The patients who suffered a late hemorrhage in the conservatively managed group tended to be older, have higher blood pressure on admission, and have larger aneurysms on arteriography. The association between age and late rebleeding was not demonstrated in patients with single aneurysms, but is similar to that demonstrated for acute rebleeding at less than 6 months. ~8' 26 A highly significant relationship also existed between hypertension and late rebleeding in the present study, and is similar to that observed for late rebleeding in patients with a single ruptured posterior communicating artery aneurysm. 32 Thus, the association between late rebleeding in multiple-aneurysm patients and hypertension conceivably might be attributable to a preponderance of ruptured posterior communicating artery aneurysms in the multiple aneurysm population. However, inspection of the data reveals that aneurysms at this site constituted less than onethird of the ruptured aneurysms (Table 4 ). In contrast, 42.8% of the population had ruptured middle cerebral artery aneurysms. We would therefore speculate that the long-term evaluation of patients with ruptured aneurysms of the middle cerebral artery will yield an association between late rehemorrhage and hypertension.
Increased size of the aneurysm was also found to be positively related to chances of suffering a late hemorrhage in the present study. Forty-three percent of the patients having a late rebleed had a large (> 10 mm) aneurysm whereas only 24% of the patients who remained symptom-free had this size of aneurysm. The association between the size of the aneurysm and the chance of late rehemorrhage was not observed in patients with a single anterior circulation aneurysm, 32 but size was related to late hemorrhage in patients with vertebrobasilar aneurysms.3~ similar association is observed for size during the initial bleeding episode in patients with posterior communicating artery aneurysms. 26 Our second question related to the rate and risk of rupture of the intact aneurysm. In the surgically treated patients, proven hemorrhage from a previously intact aneurysm occurred at a rate of approximately 1% per year. This is the most conservative estimate of the rate of hemorrhage, and this rate could double if a proportion of the patients (60%) with only probable proof of hemorrhage from an unknown site are considered to have had a ruptured intact aneurysm.
The late bleeding rate in the surgical group in the present study is comparable to that noted by Heiskanen and Marttila, 89 and suggested by others 5'15'19 in multiple-aneurysm patients who had only one aneurysm treated. In addition, the percentage of the population suffering a rupture of an intact aneurysm is comparable to that found by Wiebers, et al., 29 who studied the natural history of unruptured intracranial aneurysms in 65 patients followed for an average of 8.2 years. Eight of their 65 patients (12.3%) suffered a subsequent hemorrhage during the first decade after the initial bleed. The present study has an almost identical follow-up period (8.1 years), during which it least three of 38 (8%) patients were proven to have had rupture of a previously intact aneurysm. Considering that if a proportion (60%) of the patients with probable proof of bleeding and unknown site had actually had rupture of an intact aneurysm, it would yield a total of six of 38 patients or 16%, a percentage comparable to that found by Wiebers, et al. 29 Thus, it appears that the chance of hemorrhage from an intact aneurysm in the multipleaneurysm patient whose bleeding aneurysm has been obliterated is comparable to the risk of hemorrhage from an incidental aneurysm.
Unlike Wiebers, et al., 29 we were unable to find an association between the size of the intact aneurysm and late hemorrhage. This lack of association may be related to our small sample size, or the length of time between hemorrhage and original arteriography. However, size of the aneurysm was strongly associated with late rehemorrhage in the conservatively treated population.
We were less successful in characterizing the patients with late rebleeding in the surgically treated population. Only elevation in systolic blood pressure adversely affected outcome in the surgically treated group. A similar association was noted in the patients treated with bed rest in the present study, but no relationship between hypertension and subsequent hemorrhage was found by Wiebers, et al., 29 for their unruptured aneurysm population nor commented on by Heiskanen 8 in a study of multiple aneurysms.
There were eight unrelated deaths (21.1%) among 38 patients in the surgical group, which was a higher rate (p < 0.01) than that observed in the patients treated with bed rest (12.9%). The increase in unrelated deaths in the surgically treated population parallels the figure reported by Kaste and Troupp.ll In conclusion, the rate of late rebleeding in patients with multiple aneurysms is approximately 3% per year and therefore equal to that observed in patients with single cerebral aneurysms. Thus, patients with multiple aneurysms treated by bed rest are not at any greater risk of suffering a late hemorrhage than patients with a single ruptured cerebral aneurysm. Morever, late hemorrhage in patients with multiple aneurysms treated by conservative therapy appears always to occur at the original bleeding site. Analysis of a surgically treated group in which craniotomy was directed only at the initial bleeding aneurysm indicates that in such patients intact aneurysms rupture and give a late rebleeding rate of approximately 1% per year. This rate appears similar to that observed in patients with incidental aneurysms. 29,34
